Objective: This study investigated whether racial disparities in depression were present after Hurricane Katrina. Method: Data were gathered from 932 New Orleans residents who were present when Hurricane Katrina struck, and who returned to New Orleans the following year. Multiple logistic regression models evaluated racial differences in screening positive for depression (a score Ն16 on the Center for Epidemiologic Studies Depression Scale), and explored whether differential vulnerability (prehurricane physical and mental health functioning and education level), differential exposure to hurricane-related stressors, and loss of social support moderated and/or reduced the association of race with depression. Results: A univariate logistic regression analysis showed the odds for screening positive for depression were 86% higher for African Americans than for Caucasians (odds ratio [OR] ϭ 1.86 [1.28 -2.71], p ϭ .0012). However, after controlling simultaneously for sociodemographic characteristics, preexisting vulnerabilities, social support, and trauma-specific factors, race was no longer a significant correlate for screening positive for depression (OR ϭ 1.54 [0.95-2.48], p ϭ .0771). Conclusions: The racial disparity in postdisaster depression seems to be confounded by sociodemographic characteristics, preexisting vulnerabilities, social support, and trauma-specific factors. Nonetheless, even after adjusting for these factors, there was a nonsignificant trend effect for race, which could suggest race played an important role in depression outcomes following Hurricane Katrina. Future studies should examine these associations prospectively, using stronger assessments for depression, and incorporate measures for discrimination and segregation, to further understand possible racial disparities in depression after Hurricane Katrina.
. In addition, studies often combine depression with other mood and anxiety disorders (Sastry & VanLandingham, 2009) , which prevents the examination of racial disparities in depression.
Three specific hypotheses have been proposed that can help guide examinations of racial disparities in postdisaster depression. These hypotheses, which are the differential vulnerability hypothesis, differential exposure hypothesis, and social support deterioration hypothesis, have previously been assessed to understand racial disparities in PTSD (Alexander et al., 2016; Davis et al., 2012) .
The differential vulnerability hypothesis posits that at a population level, various groups experience the same number of distressing or traumatic events (Kessler, 1979) . However, minority groups are theorized to experience more intense emotional responses to these events. Heightened responses may be influenced by historical, economic, and social circumstances faced by disadvantaged groups. For example, Williams and colleagues (2010) reported internalized racism played a significant role in how African Americans experience distress. Indeed, a study by White and colleagues (2007) found African Americans were more likely than Whites to experience feelings of anger and depression resulting from the public response to Hurricane Katrina, and these feelings were explained by their perceptions of institutionalized racial discrimination.
Conversely, the differential exposure hypothesis proposes minorities experience considerably more stressful and traumatic events in their lives than Caucasians (Sternthal, Slopen, & Williams, 2011) and therefore disproportionately experience psychological distress. For example, African Americans often experience cumulative disadvantages throughout their lifespans. These disadvantages include racial discrimination, inequalities in education and economic resources, and physical and mental health disparities (Walsemann, Gee, & Geronimus, 2009) . A recent study by Sternthal and colleagues (2011) found African Americans, compared with Caucasians, reported more exposure to psychosocial stressors, and psychosocial exposure partially explained the association of race with health status. One previous study found hurricanerelated stressors (e.g., being displaced or financial loss) and exposures (e.g., presence during hurricane-force winds or being stranded) after Hurricane Ike was associated with increased risk of depression (Tracy et al., 2011) . Although no ethnic differences were found, this study collapsed all ethnic minorities into a single group and did not examine African Americans separately.
Last, the social support deterioration hypothesis proposes the decline of social support causes significant distress among minorities (Barrera, 1986) . Plant and Sachs-Ericsson (2004) noted that African Americans experienced more difficulties than Caucasians in meeting basic needs such as obtaining food, clothing, and shelter. African Americans also relied more heavily on support received from families and communities for their well-being. As such, the destruction of families and communities from a natural disaster may disproportionately cause distress among African Americans. Prior to Hurricane Katrina, African Americans and Caucasians reported similar levels of social support. However, African Americans reported less social support postdisaster (Alexander et al., 2016) .
To our knowledge, no research to date has systematically examined these hypotheses in postdisaster depression, although findings from postdisaster PTSD studies (Alexander et al., 2016; Davis et al., 2012) have suggested their utility in explaining differences between Caucasians and African Americans in psychological functioning in the aftermath of a disaster. The present study will evaluate postdisaster disparities in depressive symptoms among a population of ever smokers, who have substantially higher rates of depression than nonsmokers (Fluharty et al., 2016; Luger, Suls, & Vander Weg, 2014) . We expect to see greater preexisting vulnerabilities (e.g., poor mental health, low education, and poor health before Katrina), lower social support in the aftermath of Katrina, and greater hurricane-related stressful exposures among African Americans than Caucasians. We will also explore whether preexisting vulnerabilities, social support, and hurricane-related stressful exposures moderate the association of race with depressive symptomatology after Katrina. Last, we will explore whether controlling for these factors, which may be confounded with race, will reduce racial disparities in depression after Katrina.
Method
Data were collected from a larger study investigating the effects of a natural disaster on tobacco use; this study is a secondary analysis of the larger dataset.
Sample Population and Recruitment
The target population was New Orleans adults (18 -74 years old) who resided in New Orleans before Katrina and returned to New Orleans by the time of survey administration. New Orleans telephone numbers were purchased from Scientific Telephone Samples, California, and records were kept on all calls to working and nonworking numbers. Households were selected using random digit dialing, and a participant within a household was selected if they had smoked at least 100 cigarettes in their lifetime and spoke English. If multiple smokers resided in the household, then the smoker with the most recent birthday was interviewed. Substitutions were allowed when the eligible participant refused to participate or could not be reached. Households were listed as a noncontact after 25 attempts.
Interviews occurred 14 to 17 months after Katrina (October 25, 2006 through January 20, 2007 . On average, trained personnel contacted 17 residents a day. By the end of the data collection period, 1,531 eligible participants were contacted, of whom 65.5% (n ϭ 1,003) participated and completed the interview. Interviews were completed using computer-assisted telephone interviewing and lasted approximately 30 min. Verbal informed consent to complete the survey was obtained from participants. Upon completion, they received a $10 gift to Target or Walmart. This protocol was approved by the University of Memphis Institutional Review Board.
income varied between groups, because 33.3% of Caucasian households made at least $40,000, while only 11.1% of African American households made more than $40,000. Most of the participants were current smokers (62.1%). Additional details on sample characteristics can be found in Table 1 .
Measures
Depression. The primary outcome variable was screening positive for depression, based on a score of 16 or greater on the Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) . This scale consists of 20 questions that measure cognitive, affective, behavioral, and somatic symptoms of depression. CES-D scores range from zero to 60, and a score of 16 or greater has good sensitivity and specificity to identify individuals at risk for clinical depression (Lewinsohn, Seeley, Roberts, & Allen, 1997) . The interitem reliability for the CES-D in the present study was very high (␣ ϭ .92), and was similar for African American and Caucasian participants (␣ ϭ .91 and ␣ ϭ .92, respectively).
Race. The primary independent variable was race. Participants were asked "how would you describe your racial group?" and were given the following responses "Hispanic (Latino)," Black," "White," and "Asian." Only participants who selfidentified themselves as "Black" or "White" were included in this study.
Preexisting vulnerabilities. Two items from the Short-Form Health Survey (SF-36) assessed physical and mental health prior to Katrina. The SF-36 measures subjective functional health and well-being (Ware, 2000) . The first item asked was "before Katrina how was your health," and responses included "excellent," "great," "good," and "poor." The second item asked was "during the last 30 days before Katrina, for how many days was your mental health not good" and participants reported the number of days of poor mental health (minimum ϭ 0 and maximum ϭ 30). A participant who reported Ն14 days was identified as having frequent mental distress (Centers for Disease Control and Prevention, 1998) .
Education was measured with one item, "what is your highest level of education," with 10 response choices ranging from "no school" to "completed advanced degree." Because of skewing, this variable was dichotomized to less than 12 versus at least 12 years of education.
Social support. Items from the Medical Outcomes Study Social Support Scale (Sherbourne & Stewart, 1991) were used, "How often was someone available to . . ." (a) "help you if you were confined to bed?"; (b) "help give you good advice about a crisis?"; (c) "love you and make you feel wanted?"; and (d) "do something enjoyable with?" Responses included "none," "some," "most," and "all the time." All questions were asked twice, but were prefaced with either "during the last 30 days . . ." or "30 days before Katrina . . ." to measure current social support and social support before Katrina (min ϭ 0 and max ϭ 12). The interitem reliability of both scales was high (␣ ϭ .86 and ␣ ϭ .81, respectively). For analysis, social support before Katrina was subtracted from current social support to measure change in social support after Katrina. a Scores four or higher on Breslau's 7-item scale for posttraumatic stress disorder indicated symptomatology. b Scores sixteen or higher on the CES-D indicated depressive symptomatology. † Age was transformed using Box-Cox methods to improve the distribution of the variable.
† † Variables that have missing values include posttraumatic stress disorder (N ϭ 27), overall health (N ϭ 3), and education (N ϭ 7). Because there was less than 5% missing data for each variable, statistical tests for association were completed without adjustment for missing data. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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The measures for social support before Katrina and change in social support were not normally distributed. In addition, social support before Katrina was skewed to the left, and 53.8% of the participants reported the maximum score for social support before Katrina. Both variables were not substantially improved by transformation; therefore, social support before Katrina was categorized for analyses into three levels: high (11-12), moderate (8 -10), and low (0 -7) social support. By subtracting the continuous (0 -12) social support score before Katrina from the after Katrina score, we created a 3-level change in social support variable: same (e.g., no change in social support after Katrina), decreased social support (a decrease of Ն1 unit), or increased social support (an increase of Ն1 unit).
Hurricane Katrina stressful exposures. An 11-item checklist of Katrina-specific stressful exposures was created using questions from the Survey of Hurricane Katrina Evacuees (Brodie, Weltzien, Altman, Blendon, & Benson, 2006) . Participants responded "yes" or "no" to items asking whether (a) "one or more persons of your immediate family was missing"; (b) "one or more persons of your extended family or one of more of your close friends was missing"; (c) "a member of your immediate family died because of Katrina"; (d) "a member of your extended family died or one of your close friends died because of Katrina"; (e) "you spent time inside the Superdome"; (f) "you spent time inside the Convention Center"; (g) "you spent time in a public shelter"; (h) "you spent time at least a day outside on the street or overpass"; (i) "you were trapped in your home and had to be rescued"; and (j) "you were trapped somewhere other than your home and had to be rescued." Items 5-10 were only answered by participants who stayed in New Orleans during Katrina; individuals who left New Orleans during Katrina received scores of "0" on Items 5-10. The last question asked "as far as you know, was your home where you were living when Katrina struck . . ." and responses included "destroyed"; "major damage"; and "minor damage." To incorporate this item into the checklist, this variable was dichotomized to compare homes that were destroyed to those that were damaged or not damaged. A total exposure score was created by summing the 11 items (range ϭ 0 -11). Scores from the 11-item checklist were skewed to the right because of a majority of participants reporting no or only one stressful exposure. Therefore, the 11-item checklist of Katrina-specific stressful exposures was categorized into four levels: no events, one event, two events, and three or more events.
Because the distribution of total exposure scores was skewed and the checklist did not weigh items in terms of severity or consequences of the exposure, we created three categorical variables to reflect severe stressors, including having a family or friend who was missing in the aftermath of Katrina, having a family member or friend who died because of Katrina, and having one's home damaged or destroyed. These three categorical variables were used as our primary exposure variable, and the four-level categorical variable created from the total score (described previously) was analyzed as a secondary independent variable.
Covariates. Covariates for analyses included sex, age, household income, smoking status, and lifetime PTSD-measured using the Short Screening Scale for Diagnostic and Statistical Manual of Mental Disorders (4th ed., DSM-IV) Posttraumatic Stress Disorder (Breslau, Peterson, Kessler, & Schultz, 1999) .
Plan of Analyses
The sample contained more Caucasian females and was slightly older than the New Orleans Metropolitan area population distribution in the 2000 U.S. census for Louisiana. Thus, the sample was weighted for race, sex, and age in each analysis to the known population (Kalton & Flores-Cervantes, 2003) . Tobacco use was not weighted and was analyzed as a covariate.
First, bivariate analyses compared African American and Caucasian participants on preexisting, social support, and traumaspecific factors and sociodemographic characteristics. Categorical variable(s) were analyzed using Rao-Scott chi-square, which adjusts for sample design. Continuous variable(s) were assessed for normality using the Shapiro-Wilk test, and variable(s) that lacked normality were transformed using Box-Cox methods (Sakia, 1992) to improve distributions. These variables were then analyzed using independent samples t tests.
Next, four logistic regression models, using PROC SURVEYLOGISTIC (SAS, 9.3), tested the association of race with screening positive for depression after Katrina (CES-D score Ն16) after adjusting for various sets of covariates. All models controlled for sociodemographic characteristics (sex, household income, and smoking status) and PTSD. In addition, the first model controlled for preexisting vulnerabilities (overall health before Hurricane Katrina, frequent mental distress before Hurricane Katrina, and education level). The second model controlled for social support. The third model controlled for trauma-specific factors (home damage, the death of a family member or friend, and having a family member/friend missing after Katrina), and the fourth model controlled for all covariates. For each of the four models, interaction terms of race with preexisting vulnerabilities, social support, or trauma-specific factors were also tested with nonsignificant terms (p Ն .10) removed by backward elimination.
No imputation methods were used for missing data in either bivariate or multivariable models because the amount of missing data was negligible (Յ4.1% missing data for all variables). In comparing multivariable models, a change of Ն10% in the parameter estimate of the independent variable under study was considered evidence of confounding (Maldonado & Greenland, 1993) . Last, as sensitivity analyses, all multivariable analyses were repeated with CES-D analyzed as a continuous rather than categorical dependent variable.
Results
All interviews occurred 14 to 17 months after Katrina and averaged 458.8 (SD ϭ 27.8) days posthurricane. The time interval (number of days) between exposure to Hurricane Katrina and completing the survey was not correlated with the primary dependent variable (screening positive for depression; r ϭ Ϫ.0004, p ϭ .8977) or with the primary independent variable (race; p ϭ .6290). Likewise, time interval was not significantly correlated with other independent variables (listed in Table 2 ; all other p values Ն.0711) except for death of a friend or relative, r ϭ Ϫ0.10, p ϭ .0296.
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suggests little evidence of confounding (refer to online supplementary Table 2 for more details). Bivariate analyses showed significant differences in preexisting vulnerabilities, social support, and trauma-specific factors. Before Katrina, there was a higher percentage of African Americans compared with Caucasians with fewer than 12 years of education. In addition, Caucasians were more likely to report having high levels of social support before Katrina compared with African Americans. Likewise, Caucasians were more likely to report an increase in social support after Katrina. African Americans endured more hurricane exposures, including having their home destroyed, reporting a death of a friend or family member, and reporting a missing friend or family member. Approximately 14% of African Americans reported at least three hurricane-related stressful exposures compared with less than 6% of Caucasians (refer to online supplementary Table 1 for more details). Table 2 depicts the association of race with screening positive for depression while controlling for preexisting vulnerabilities, social support, and exposure to hurricane-related stressors. Additionally, all models controlled for sociodemographic characteristics and PTSD. Preexisting vulnerabilities, social support, and hurricane-related stressors did not moderate the association of race with depression after Katrina (please refer to the online supplementary Tables 3, 4, and 5 for details about interactions). When controlling for preexisting vulnerabilities (Table 2 , Model 1), the odds of screening positive for depression were 86% higher for African Americans than for Caucasians (OR ϭ 1.86 [1.20 -2.88], p ϭ .0055). In addition, the odds for screening positive for depression were nearly 5 times greater for participants with frequent mental distress (OR ϭ 4.93 [2.22-10.94 ], p Ͻ .0001). Overall health and education before Katrina were not significantly associated with screening positive for depression, and there was no evidence of confounding.
The association of race with screening positive for depression was slightly lower when controlling for social support (at least a 7.5% percent change in odds ratio). The odds of screening positive a Model 1: Association of race with screening positive for depression after Hurricane Katrina, controlling for preexisting factors and sex, household income, smoking status, and posttraumatic stress disorder (N ϭ 897). b Model 2: Association of race with screening positive for depression after Hurricane Katrina, controlling for social support factors and sex, household income, smoking status, and posttraumatic stress disorder (N ϭ 905).
c Model 3: Association of race with screening positive for depression after Hurricane Katrina, controlling for trauma-specific factors and sex, household income, smoking status, and posttraumatic stress disorder (N ϭ 902).
d Model 4: Association of race with screening positive for depression after Hurricane Katrina, controlling for preexisting, social support, and trauma-specific factors and sex, household income, smoking status, and posttraumatic stress disorder (N ϭ 894). ‫ء‬ p Ͻ .05. This document is copyrighted by the American Psychological Association or one of its allied publishers.
for depression were 72% higher for African Americans than for Caucasians (OR ϭ 1.72 [1.09 -2.70], p ϭ .0199; Table 2 , Model 2). Furthermore, compared with participants with high social support before Katrina, the odds for screening positive for depression were 3 times greater for respondents with low social support before Katrina (OR ϭ 2.97 [1.64 -5.38], p ϭ .0003). Likewise, the odds for screening positive for depression were higher among participants who lost social support after Katrina than for participants whose social support remained unchanged (OR ϭ 2.56 [1.64 -4.04], p Ͻ .0001). A similar change in odds ratio was observed when controlling for hurricane-related stressful exposures (an almost 7% change in OR). The odds for screening positive for depression were 73% higher for African Americans than for Caucasians (OR ϭ 1.73 [1.09 2.74], p ϭ .0199; Table 2 , Model 3). However, none of the hurricane-related stressful exposures (damage to the home or having family/friends who were missing or died because of Katrina) were significantly associated with depression. An additional analysis was conducted to evaluate the association of race with depression while controlling for total exposure to Katrina stressors (categorized as four levels based on total exposure score). In this analysis, odds for screening positive for depression were still higher for African Americans than Caucasians (OR ϭ 1.78 [1.13-2.82], p ϭ .0136). Total exposure to Katrina was not associated with screening positive for depression (data not shown).
The largest change in the association of race with screening positive for depression occurred when controlling simultaneously for preexisting vulnerabilities, social support, and trauma-specific factors (at least a 17% change in odds ratio). Although nonsignificant, the odds of screening positive for depression were 54% higher for African Americans than for Caucasians (OR ϭ 1.54 [0.95-2.48], p ϭ .0771; see Table 2 , Model 4 for additional details).
An additional set of sensitivity analyses were conducted to analyze symptoms of depression (e.g., CES-D score) as a continuous variable using negative binomial regression. The same pattern of results emerged; race was a significant correlate for depressive symptoms in all analyses, except when controlling simultaneously for preexisting vulnerabilities, social support and trauma-specific factors, and sociodemographic characteristics (data not shown).
Discussion
This study investigated whether racial disparities in depression were present after Hurricane Katrina. We also examined whether preexisting vulnerabilities, social support, and hurricane-related stressful exposures, which may be confounded with race, would moderate and/or reduce the racial disparity in depression symptomatology. Our findings show African Americans were almost twice as likely as Caucasians to screen positive for depression but this association was reduced (and became statistically nonsignificant) after simultaneously controlling for these confounding factors.
These findings help clarify the conflicting literature about racial disparities in symptoms of depression following a natural disaster. Our results conflict with previous studies that find no association of race with likely depression after a disaster (Person et al., 2006; Tracy et al., 2011) . These studies were limited in size and predisaster population representativeness. More notably, our findings are similar to results found by Sastry and VanLandingham (2009) . In their study of 144 New Orleans residents displaced by Katrina 1 year after the disaster, they found Africans Americans were initially more likely to suffer from serious mental illness than Caucasians. However, after controlling for factors such as education, household income, and hurricane-related exposure, a racial disparity was no longer found. Although their study did not examine depression specifically, these findings suggest racial disparities in depression occur partly because of confounding factors.
Our results also are consistent with previous research regarding race differences in postdisaster PTSD. For instance, Alexander and colleagues (2016) reported African Americans were more likely than Caucasians to screen positive for postdisaster PTSD. In addition, African Americans were more likely to have decreased postdisaster social support and increased prehurricane vulnerability and hurricane-related stressor exposure. Nonetheless, these confounding influences do not entirely account for the race disparity in postdisaster depression, suggesting other risk factors are involved that are often overlooked in disaster research. For instance, racial identity has been previously demonstrated to mediate psychological functioning among African Americans. Notably, lower levels of psychological distress are reported when race is a central aspect of a person's identity (Sellers, Caldwell, SchmeelkCone, & Zimmerman, 2003) . Other psychosocial stressors that may affect mental health functioning, such as previous trauma exposure and racial segregation (Williams et al., 2010) , were not explored in this study. Future research should explore these factors and their association with depression and other psychological disorders.
Independent of race, predisposing vulnerabilities and social support deterioration appear to be strong correlates of postdisaster depressive symptomatology. Previous research has indicated poor mental health prior to a natural disaster increases the risk for postdisaster depressive symptomatology (Sullivan et al., 2013) . Similarly, increased social support following a traumatic event decreases the risk of being diagnosed with depression (Lincoln, Chatters, & Taylor, 2005) , and loss of social support increases the risk for depression and other mental disorders (Davidson, Hughes, Blazer, & George, 1991) . Unexpectedly, hurricane-related traumatic exposures, including the death of a family member or friend, did not increase the risk of screening positive for depression. Previous work by Tracy and colleagues (2011) also found hurricane-related traumatic events were not associated with depression. Social support and preexisting mental and physical health problems may be more important for understanding postdisaster depression, rather than hurricane-related traumatic events, which are commonly associated with PTSD.
Although these hypotheses were examined as possible confounders, future studies should examine these hypotheses as mediators, particularly social support deterioration and differential exposure, in prospective studies. The manner in which the differential vulnerability hypothesis is conceptualized prevents it from being tested using mediation, but the loss of social support and exposure to a natural disaster could potentially be tested using mediation analyses (MacKinnon, Fairchild, & Fritz, 2007) . Findings from these studies may provide strong evidence for mechanisms by which postdisaster mental health disparities emerge.
Limitations of this study should be noted. First, the crosssectional design prevents us from drawing conclusions about causal mechanisms. Second, the phone-based, self-report design of this study may produce misclassification and cause some error in the association of race with depression, along with the other risk factors. Third, the results may only be characteristic of people who used landline phones and returned to New Orleans at the time of the survey. Fourth, the sample was gathered from a population of current and former cigarette smokers. Although this population is of considerable interest given the strong association between smoking and depression (Fluharty et al., 2016; Luger et al., 2014) , these results may not generalize to nonsmokers. Fifth, because social support scores were skewed, we created categories for social support which may not have used optimal cut-points and reduced statistical power. However, we used a well-established instrument (Sherbourne & Stewart, 1991) , the observed associations were in the expected direction, and the pattern of results was unchanged when social support was analyzed as a continuous independent variable. Last, some degree of recall bias is likely in self-reports of perceived health status, mental health functioning, and social support, which are important independent variables in our study. In general, retrospective reports about subjective psychological functioning are not accurate compared with contemporaneous reports (e.g., Henry et al., 1994; Wells & Horwood, 2004) . For example, approximately 10%-25% of respondents in prospective survey studies inconsistently report whether they ever experienced a depressive episode (Aneshensel et al., 1987; Patten et al., 2012; Schraedley et al., 2002) . Being depressed increases the risk of overreporting past depressive events, although this occurs in only a minority of individuals (Aneshensel et al., 1987; Schraedley et al., 2002) . It is unclear to what extent being depressed causes overreporting of other subjective states, such as perceived physical health or social support. Future studies need to quantify the extent of this bias and control it through the use of prospective designs that do not rely on retrospective reports of psychological functioning.
In conclusion, the odds for screening positive for depression were higher for African Americans than for Caucasians. However, racial disparities in postdisaster depression may be partially confounded by a combination of preexisting vulnerabilities, social support, and hurricane-related factors. Nonetheless, even when confounders are considered, substantial race differences remain in postdisaster depression. Considering these racial differences in vulnerability, social support, and exposure to traumatic events may have implications for the broader question of racial disparities in depression in the general population. Future research should explore other important risk factors, such as racial identity, discrimination, and segregation, which may explain the increased risk for depression among African Americans following a natural disaster.
